The aim of this study was to determine the variance components for birth and weaning weights in Holstein calves. In this purpose, a total of 675 calf birth weight and 295 weaning weight records of Holstein calves raised at Kuzucu Dairy Cattle Farm in Ereğli, Konya Province were used for estimation of phenotypic and genetic parameters for calf birth weight and weaning weight. Phenotypic and genetic parameters were estimated by WOMBAT program using a Single Trait Animal Model (STAM). The model constitutes of additive direct effect, maternal genetic effect (only for Model II) and errors as random effects, birth type, sex of calf, season of birth, year of birth and age of dam as fixed effects. Least square mean of calf birth weight was determined as 34.992 ± 0.572 kg. The direct heritability (h a 2 ) of calf birth weight was calculated as 0.180±0.109 in Model I and the direct heritability (h a 2 ) and maternal heritability (h m 2 ) of calf birth weight were calculated as 0.154±0.096 and 0.141±0.106 in Model II, respectively. The effect of calving season, birth type, sex and age of dam on birth weight of calf were significant (P<0.01), but not calving year (P>0.05). As for calf weaning weight, least square mean was determined as 74.250 ± 1.775 kg. For calf weaning weight, the direct heritability (h a 2 ) in Model I was calculated as 0.104± 0.126 and the direct heritability (h a 2 ) and maternal heritability (h m 2 ) in Model II were calculated as 0.104± 0.127 and 0.00002±0.341, respectively. The effect of calving year (P<0.05), birth type (P<0.05), sex (P<0.01) and birth weight (P<0.01) on weaning weight of calf were significant, except for calving season and age of dam (P>0.05) Furtermore, estimated breeding values (EBVs) estimated by BLUP (Best Linear Unbiased Prediction) for calves, sires and dams were found to be in general with the range of -3.245 to 2.577, -2.607 to 2.631 and -1.714 to 1.747 for birth weight and -2.969 to 2.274, -2.650 to 2.376 and -1.456 to 1.301 for weaning weight, respectively. (2), 88-93 tation to extrauterine life. But, calves that are over weighted at birth may cause varying degrees of dystocia, leading to increased birth asphyxia, metabolic and respiratory acidosis, depressed immunoglobulin absorption, and increased susceptibility to disease. Rahbar et al (2016) stated that extreme birth weights are important for calving ease of the dams and neonatal survival of the calves (Johason and Berger 2003) and increased calf birth weight (CBW) is associated with dystocia, stillbirths, and calf mortality, were all associated with lower calf and cow performance, which can lead to economic losses (Meijering 1984) .
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Factors affecting birth weight in calves are genetic such as breed and genetic abnormalities and environmental factors such as age of dam, type of birth, dam's size, maternal effect, dam's condition, sex, gestation period, year and season of calving (Kertz et al 1997; Akbulut et al 2001; Bakır et al 2004; Bilgiç & Alıç 2004; Koçak et al 2007; Koçak et al 2008; Linden et al 2009; Zülkadir et al 2010; Kaygısız et al 2012; Şahin et al 2017) .
Genetic selection in dairy cattle is applied to traits that are measured during the animal's productive life, mostly those recorded during early productive life as genetic evaluations are best calculated from unbiased, early data (Coffey et al 2006) . The second important criteria after birth weight is the weaning weight. The breeding goal is generally to increase the number of calves weaned per cow per lactation. MacNeil (2005) stated that the phenotypic ratio of a calf's weaning weight to its dam's weight is thought to be an indicator of efficiency of the cow.
To know the effects of environmental factors in evaluating the economically important traits and then standardization according to statistically significant ones is required. Afterwards determination of the selection type according to parameter estimation increases the success in the population. From this perspective, the objective of this study was to investigate the variance components for birth and weaning weights in Holstein calves in a herd.
Materials and Methods
In this study, a total of 675 birth weight and 295 weaning weight records of Holstein calves raised in intensive conditions at the Kuzucu Dairy Farm in Ereğli, Konya Province, Turkey. Data was recorded between 2017-2019. Analyses were carried out with the records of 675 calves having 31 sires and 587 dams for birth weights, and 295 calves, 22 sires and 282 dams for weaning weights, respectively. Cows were artificially inseminated.
Statistical analyzes were performed in Minitab 16.1.1 with GLM procedure and Tukey comparison test (Minitab, 2010) . The effects of calving season, calving year, birth type, sex and age of dam for birth weight, in addition, birth weight as a covariate for weaning weight was included in the analysis by using least squares method. Differences between subgroups of the factors were tested with Tukey test and statistically significant factors were included in the Wombat models.
Genetic analyses were undertaken with Wombat for birth weight and weaning weight of calves. Birth weight trait was handled as covariate in weaning weight. Heritability of these traits were estimated by using Single Trait Animal Model (STAM) of Wombat according to Meyer (2010) . Also, the estimated breeding values predicted by BLUP (Best Linear Unbiased Prediction) of Wombat were determinated. The full model in the analysis is included the fixed effects of calving season (from spring to winter), calving year (from 2017 to 2019), birth type (single and twin), sex (male and female), age of dam (from 2 to 6) and the real traits to right of birth weight (BW), birth weight (BW) as a covariate for weaning weight (WW).
Variance components were estimated using the following statistical model. X, Z and W = incidence matrices relating observations to fixed effects and random effects, respectively. To estimate direct (h a 2 ) and maternal (h m 2 ) heritabilities, the following equation were used: ℎ 2 = 2 /( 2 + 2 ) (Model I)
where; 
Results and Discussion
The least squares means ( ̅ ) and standard errors ( ̅ ) and 2 values of BW and WW are given in Table 1 . Aytekin et al. / Selcuk J Agr Food Sci, (2019) 33 (2), 88-93 (Kaygısız et al 2012) . In general, the values reported in the literature are higher than than the least squares means reported for BW in this study. Also, WW was found to be 65.20 kg (Bayrıl & Yılmaz 2010) and 79.10 kg (Hızlı et al 2017) . In this study, BW was significantly affected by calving season, birth type, sex and age of dam (P<0.01). Similar to these findings, some researchers stated that birth weight significantly affected by calving season ( (2017) stated that effects of calving year and sex on WW found to be statistically significant (P<0.01).Data structure, mean, standard deviation (SD), coefficient of variance (CV), minimum (MIN) and maximum (MAX) of BW and WW are given in Table 2 . Aytekin et al. / Selcuk J Agr Food Sci, (2019) 33 (2), 88-93 Mean, standard deviation (SD), coefficient of variation (CV), minimum and maximum values of BW and WW were found to be as 37.52 kg, 5.17, 13.78, 18 kg, 52 and 78.36 kg, 7.60, 9.70, 62 kg, 105 kg, respecti- vely. As a result of analysis by using Wombat program, estimates of variance components, heritabilities (h 2 ) according to two models for BW and WW are given in Table 3 .  2 a = direct additive genetic variance;  2 m = maternal genetic variance,  2 e = temporary environmental variance,  2 p =phenotypic variance, ha 2 = direct heritability, hm 2 = maternal heritability, -2 log L= log likelihood, AIC & AICC and BIC: Akaike and Bayesian information criterions Estimated variance components for calf weight at birth and weaning were given in Table 3 calculated according to two models; Model I: direct additive genetic effects and Model II: direct and maternal genetic effects. As a result of Model I for BW, direct additive genetic variance and phenotypic variance were found to be as 3.783 and 20.999, respectively, and direct heritability (h a 2 ) was calculated as 0.180±0.109. As for Model II for BW, direct additive genetic variance, maternal genetic variance and phenotypic variance were found to be as 3.227, 2.953 and 20.952, respectively, so direct (h a 2 ) and maternal (h m 2 ) heritabilities were calculated as 0.154±0.096 and 0.141±0.106, respectively. In the same way, considering variance components, direct heritability (h a 2 ) was calculated as 104± 0.126 in Model I and direct (h a 2 ) and maternal (h m 2 ) heritabilities were calculated as 0.104± 0.127 and 0.00002±0.341, respectively, for WW. When the information criteria were examined, it was found that the information criteria in the models within both traits had similar results.
In literature, Akbulut et al (2001) reported that heritability estimation belonging BW was found as 0.24 ± 0.177 for Holstein Friesian. Bilgiç & Alıç (2004) esti-mated heritability of BW in Holstein-Friesian calves as 0.07±0.041. Bakır et al (2004) reported that heritability was estimated for BW was 0.131±0.02 in Holstein-Friesian cattle. Heritability estimations (posterior mean ± SD) for direct effects and maternal effects were as 0.46 ± 0.04 and 0.10 ± 0.02, respectively, values reported by MacNeil (2005) . Atıl et al (2005) found that direct heritability estimations for BW and WW are 0.28 and 0.13, respectively, while, maternal heritability estimations for the same traits are 0.14 and 0.06, respectively, for Friesian calves. Coffey et al (2006) reported that heritability of the BW and WW in Holstein-Friesian to be 0.53±0.12 and 0.79±0.09, respectively. Koçak et al (2007) determined heritability as 0.115 ± 0.0023 for BW in Holstein-Friesian calves. Aksakal & Bayram (2009) stated that heritability estimations for BW of calves of organic Holstein Friesian cattle production was 0.232 ± 0.110 kg. Khattab et al 2009 found that direct and maternal heritability estimations were as 0.21 and 0.13 for BW 0.29 and and 0.09 for WW in Holstein-Friesian in Egypt, respectively. The direct heritability estimation was 0.26±0.04, whereas the maternal heritability estimation was 0.08±0.01, for BW reported values in a Holstein herd reported values from Aytekin et al. / Selcuk J Agr Food Sci, (2019 ) 33 (2), 88-93 Johanson et al (2011 . In Tahirova and Polatlı Holstein dairy farms, direct heritability estimations was found to be 0.15 and 0.04, while, maternal heritability estimations for the same traits are 0.56 and 0.002, respectively, (Kaygısız et al 2012) . Şahin et al (2017) estimated direct heritability as 0.11±0.015 in Model 1, direct heritability as 0.10±0.025 and maternal heritability 0.09±0.039 in Model 4 for BW of Holstein calves in Tahirova dairy farm. Briefly, direct heritabilities of the BW was found to be in general with the range of 0.04 to 0.53, maternal heritabilities with the range of 0.002 to 0.56 in literature, and the findings in this study were similar with most of them. As for WW, direct heritabilities were found to be 0.13 (Atıl 2005) , 0.29 (Khattab et al 2009) and 0.79 (Coffey et al 2006) , and maternal heritability was found to be 0.09 (Khattab et al 2009) . The findings of this study about WW in this study were similar to the values reported by Atıl (2005) and lower than Coffey et al (2006) and Khattab et al (2009) findings. The estimated breeding values (EBVs) are presented in Table 4 , which were predicted in WOMBAT with BLUP. Table 4 was evaluated, if it was possible, it was stated that success in selection and culling of animals for the next generation can be achieved by choosing animals with EBVs over the mean. It is also necessary to pay attention to accuracy of breeding values (BV) from calves, sires and dams for BW and WW. If there is a problem in regard to vitality because of low BW, a selection can be done towards high breeding value in order to increase of vitality in a herd or population. However, it is important to consider the both accuracy of breeding values and animals breeding values in this selection process. Thus, selection for the next generation would lead to higher genetic improvement in the herd or population.
Since calves are feed with milk in rearing system from birth to weaning, it can be said that the decrease of h 2 for WW may be due to maternal effect was not large influence for WW rather than BW. An alternative explanation for the low heritabilities of these traits might be due to luck of a proper mating program. According to these results, it can be expressed that family selection should be preferred to increase both BW and WW for this herd.
In recent years, dairy cattle breeders have shown an increasing interest in selection for economically important traits such as easy parturition and calf viability, which are not classical production traits. Since genetic selection could improve calving performance, it is important to include calving traits in genetic evaluations, although their implementation is not straightforward (Eaglen et al 2012) . BW is also a critical quantitative trait that effects many economically traits. Hereby, BW is a sign of the calves' future development and growth rate, as well as an indicator of the calving ease. In this respect, it is one of the most fundamental herd management traits that should be focused on.
